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U.S. MEATANIMALRESEARCHCENT[R
GERMPLASM EVALUATIONPROGRA~11
PROGRESSREPORT
The cattle germplasm evaluation programat the U.S. MeatAnimal
Research Center is designed to characterize breeds representing different
biological types in the full spectrumof economictraits relating to
growth, feed efficiency, reproduction, maternal ability and carcass and
meat traits. The basic objective of this programis to develop an under-
standing relating to optimizing such biological factors as cowsize, milk
level, etc., in different feed environmentsand production situations.
The programwas started with the 1969breeding season. The first
cycle (Cycle 1, Phase I) involved breeding by artificial insemination (AI),
Hereford, Angus, Jersey, South Devon, Limousin, Simmentaland Charolais
bulls to Hereford and Angus cows. The three calf-crops for Cycle 1, Phase I
of the programwere born in March, April and early Mayof 1970, 1971and
1972and were weanedin October or Novemberat approximately 200 days of age.
All male calves were fed out as steers and slaughtered to evaluate growth,
feed efficiency and carcass and meat traits. All female progenywere re-
tained for evaluation of reproduction and maternal traits (Cycle 1, Phase II).
Mating plans are given in the appendix tables on the part of the program
for which results are presented in this report.
The second cycle (Cycle 2, Phase I) was started with the 1972breeding
season and will include two calf-crops (1973 and 1974). BrownSwiss and
Red Poll female populations were addedto the Hereford and Anguscowherds
used in Cycle 1, Phase I. The Hereford and Angusfemales were bred by AI
to Hereford, Angus, BrownSwiss, Red Poll, Maine Anjou, Gelbvieh and Chianina
bulls and the Red Poll and BrownSwiss females were bred to Hereford, Angus,
Red Poll and BrownSwiss bulls. Information obtained on the secondcycle
of breeds will be similar to that obtained on the first cycle.
This report provides a summaryfrom the three calf-crops producedin
Cycle 1, Phase I on calving difficulty and preweaninggrowth on all calves;
postweaninggrowth, feed efficiency and carcass and meattraits on steers;
and postweaninggrowth, puberty and conception as yearlings on the heifers.
Calving and rebreeding information is included on the 2-year-old cows that
were born in the 1970 and 1971calf-crops of Cycle 1, Phase I (designated
Cycle 1, Phase II) and on the 3-year-old cows born in the 1970calf-crop of
Cycle 1, Phase I (designated Cycle 1, Phase II). Data are included on
Cycle 2, Phase I on calving difficulty and preweaninggrowth for the 1973
calf-crop.
1.U.S. MeatAnimalResearchCenter, ARS,USDA,Clay Center, Nebraska68933;
StandardizationBranch,AMS,USDA;KansasState University, Manhattan;
and the University of Nebraska,Lincoln; cooperating.
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CYCLE1, PHASEI
Cows. The foundationHereford and Anguscows used in the program
were purchase&as calves at weanin~from commercialproducers in Nebraska.
The cowswere2_,03_, 4- and5-year-01dsat calving in 1970;2-, 3-, 4-,
5- and 6-year-01ds at calving in 1971; and 3-,4-, 5-, 6- and 7-year-01ds
at calving in 1972.
Sires. There were 32 Hereford, 35 Angus, 33 Jersey, 28 South Devon,
20 Limousin, 28 Simmenta1,and 26 Charolais bulls used during the 1969,
1970 and 1971breeding seasons. The Hereford and Angus bulls used in this
programwere sampledfrom bulls which had been selected on individual
performanceinformation as a basis for gaining entry into the progenytest-
ing programof artificial insemination organizations. These sameHereford
and Angus sires are used as controls in all cycles and phasesof the Germ
Plasm Evaluation Programso that comparisonsamongsire breeds can be made
across all cycles and phases by comparingdeviations from the Angus-Hereford
and Hereford-Angus crossbred controls. The Jersey bulls were selected at
randomfrom two commercialAI organizations and the South Devonbulls were
sampledfrom an importation madein 1969by a commercialorganization.
Simmental, Limousin and Charo1ais bulls were sampledfrom bulls available
from commercialorganizations and from the CanadaDepartmentof Agriculture
for the Simmenta1and Limousin.
It is not planned to makegeneral releases of information on individual
sires, becauseerroneous conclusions maybe drawnfrom the ranking of indi-
vidual sires with the relatively small numberof progenyper sire in this
program. The objective of the programis to characterize breeds representing
different biological types. To do this effectively, it is necessary to
sample a large numberof sires of each breed. Thus, the numberof progeny
per sire is generally low. A relatively large numberof progenyper sire
are required for a high level of accuracy in ranking individual sires on
their breeding value for most economictraits.
For a coop~rative study with the CanadaDepartmentof Agriculture-,
Hereford x Angus, Jersey x Angus, Simmenta1x Angus, and Charo1ais x Angus
heifers were randomlyselected at weaningtime and shippeq, 4 to 8 weeks
after weaning, to the Re~earchStation, Lethbridge, Alberta. There were
12 heifers per breed grou~oin 1970and 10 heifers per breed group in 1971
and 1972. These females and their offspring are being individually fed to
evaluate efficiency of production.
Calving Difficulty. Data were obtained on 2,563ca1vings. Calving
difficulty scores were assigned to each calf at birth on the basis of the
following scoring system:
Score
1. No difficulty
Description
Calves unassisted; however, it maybe
necessary to straighten headand/or
front legs.
-3-
Assistancegivenbyhand,butnojack or
puller used;assistanceactuallymaynot
havebeenrequired.
Assistancegivenwith jack or calf-puller;
somedifficulty wasencounteredevenwith
the pullers beingused.
Calf jack usedandmajordifficulty en-
countered;usually30minutesor more
requiredto deliver calf.
Performedafter it wasdeterminedcalf
couldnotbedeliveredwith a calf-puller.
6 Posteriorpresenta~ion- Assistancegiven.
2 Little difficulty
3 Moderatedifficulty
4 Majordifficulty
5 Caesareanbirth
Table1 providesa summaryof calvingdifficulty for cowscalvingat
2 yearsof ageandtable 2 a summaryfor cowscalvingat 3 to 7 yearsof age.
For thesesummaries(tables1 and2) scoresof 1 and2 werecombinedand
are designatednodifficulty andscoresof 3 and4 werecombinedandare
designatedcalf~puller. No2-year-oldfemalesproducedcalvesin this pro-
gramin 1972.
PreweaningGrowth. Preweaningrowthinformationfor the 1970-71-72
calf-crops are summarizedin table 3. This summaryincludesdataon2,264
calves. Thesedatawereanalyzedby least-squaresproceduresfor unequal
subclassnumbersusinga modelthat includedtheeffects of year, calf sex,
ageof dam,breedof sire, breedof dam,breed-of-sirebybreed-of-dam
interaction, with calf birth dateas a covariate. Thedatawereadjusted
to a steer basis andto a 5-6-7-year-oldcowbasis. Adjustmentfactors
weredevelopedfromthe combinedataandwereas follows:
- -- --- - -
Birth Preweaning 200-Day
Wt. A.D.G. Wt.
Heifer calf adj. +5.4 +0.103 +26
Steer calf adj. 0 0 0
2-year-old dam +8.0 +0.396 +87
3-year-old dam +6.3 +0.191 +44
4-year-old dam +2.5 +0.066 +16
5-6-7-year-old dam 0 0 0
-4-
Calveswerecreepfed a ration of wholeoatsfromaboutmid-Julyuntil
weaning.Creepfeedconsumptionaveraged286lb./calf in 1970,308lb./calf
in 1971,and304lb./calf in 1972.
PostweaningGrowthandFeedEfficiency. Postweaninggrowthandfeed
efficiency datawereobtainedon1,123steersfromthe 1970-71-72calf-crops.
Rationsfor eachof the threeyearsare presentedin table 4. Summariesof
averagedaily gain, adjustedfinal weight,andfeedefficiencyare presented
in table 5. Approximatelyone-thirdof the steerswereslaughteredat each
of threeslaughterdates.as describedin the carcassandmeatsection.
At weaning,steercalveswith adjustedweaningweightsmorethanthree
standarddeviationsbelowthemeanfor their breeding roupwereremoved
fromthe program.Theremainingsteerswereplacedin the feedlotbybreed
of sire groups(replicated,twolots per breedof sire) to obtaindataon
growthrate andfeedefficiency. In 1970,steerssired bySimmentalnd
Charolaissires werefurther dividedinto lots bybreedof damandreplicated
duringthe postweaningfeedingperiod.
Thepostweaningaveragedaily gainsare basedonactualweaningweights
(noweaningshrink) andfinal weightsat slaughter. Final weightsat
slaughterwereobtainedas theaverageof twoweights(onfeedandwater)
takenondifferent daysto reduceerrors dueto differencesin fill. Adjusted
final weightswereobtainedbyaddingthe sumof postweaningaveragedaily
gainx dayson feed, to weaningweightadjustedto 200daysof age,and
thenadjustedfor yearandto a 5-6-7-year-olddambasis. Averagedaily
gainsandadjustedfinal weightsfor the threeslaughtergroupsare only
for the steersslaughteredin that group. Feedefficiencyfor eachbreed
groupwasobtainedbydividing the cumulativeaveragedaily TDNconsumption
per steer bythe averagedaily gainof the steersremainingonfeedupto
eachof the threeslaughterdates. Metabolizablenergy(Mcal.)wasobtained
bymultiplyingpoundsTDNby 1.64.
Thedatawereanalyzedby least-squaresproceduresfor unequalsubclass
numbersusinga modelthat includedtheeffects of year, ageof dam,breed
of sire, breedof dam,slaughtergroup,the interactionsof breed-of-sire
bybreed-of-dam,breed-of-sirebyslaughtergroup,breed-of-dambyslaughter
group,andbreed-of-sireby breed-of-dambyslaughtergroup.
CarcassandMeat. Carcassandmeatdatafromthe 1,123steersare
presentedin tables6 to 9. Approximatelyone-thirdof thesteersin each
breed-of-sirebybreed-of-damgroupwereslaughteredat eachof three
slaughterdates,whichwere215,243and.271daysonfeedafter weaning
for the 1970calf-crop; 200,242and284daysonfeedafter weaningfor
the 1971calf-crop; and220,255and283daysonfeedafter weaningfor the
1973calf-crop. Thesteersslaughteredat eachof the threetimeshad
approximatelythe sameaveragebirth date, resultingin anaveragedifference
in ageof steers for the threeyearsof 35daysbetweenslaughtergroups
1 and2 andof 32daysbetweenslaughtergroups2 and3.
o
---- - - - - -- - -- -
-5-
Steersweretransportedto a commercials aughterplantapproximately
12hoursprior to slaughter. Carcassdatawereobtainedafter a 24-hour
chill. Carcasseswereevaluatedfor conformation,maturity,marbling,
color, textureandfirmnessandU.S.D.A.QualityGradebyrepresentatives
of the U.S. MeatAnimalResearchCenter;StandardizationBranch,A.M.S.,
U.S.D.A.;andKansasStateUniversity. Loineyeareaandexternalfat
thicknessweremeasuredandU.S.D.A.Yield Gradedetermined.Theseresults
are presentedin tables6 and7. In addition, selectedlinear carcass
measurementsandmeasuresof othertraits wereobtained,butarenot included
in this report.
After obtainingcoolercarcassdata, the right side of eachcarcass
wastransportedfromthe commercials aughterplant to KansasStateUniver-
sity for detailedcut-outandmeatquality evaluation. Theright sidewas
separatedinto wholesalecuts, andthewholesalecutswereprocessed-into
closely trimmed,bone1ess~cuts,exceptdorsalandtransversespinousprocesses
wereleft in short loin cuts anddorsal spinousprocessesandrib boneswere
left in rib cuts. Nomorethan0.30inchof fat wasleft onanysurface.
Theamountsof retail product,fat trim andboneweredeterminedfor each
wholesalecut. Theseresults are presentedona percentageof carcassweight
basis in table 8.
Onesteakwasremovedat the 11thrib fromeachcarcassfor Warner-
Bratz1ersheardetermination.Thesteakswerecookedat 3500Fto aninternal
temperatureof 1500F.After coolingfor approximately30minutesat room
temperature,one-halfinchcoreswereremovedfor sheardetermination.
Steakswereremovedat the 10thrib fromfour representativecarcassesper
breedgroupper slaughterdate, cookedat 3500Fto aninternal temperature
of 1600F,andsubjectedto taste panelevaluationfor tenderness,flavor,
juiciness andoverall acceptabilitybytrainedtaste panelists. Theseresults
are presentedin table 9.
Thefollowingadditionalcarcassinformationwasobtainedonthe1971
calf-crop, but is not includedin this report. The9-10-1lthribs were
removedfromthe left side of eachcarcassfor chemicalanalyses. Total
chemicalcomposition(water,nitrogenandfat) wasdeterminedonthe left
side of the carcassfromthree~epresentativesteersof theHerefordx
Angus,Simmenta1x Angus,andLimousinx Angusbreedgroupsperslaughter
group(a total of 27carcasssides, 9 perbreedgroup).
Thedatafor the carcassandmeatraits wereanalyzedby least-squares
proceduresfor unequalsubclassnumbersusinga modelthat includedthe
effects of year, ageof dam,breedof sire, breedof dam,slaughtergroup,
the interactionsof breed-of-sirebybreed-of-dam,breed-of-sirebyslaughter
group,breed-of-dambyslaughtergroup,andbreed-of-sirebybreed-of-dam
by slaughtergroup. Thus,the least-squaresmeansfor thecarcassandmeat
traits are adjustedfor yearandto a matureage-of-dambasis.
- - -
- -- -- --- -- --------..
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CYCLE 1, PHASE II
PostweaningGrowth,PubertyandConception.Postweaninggrowth,
ageat puberty'andconceptionof yearlingheifersproducedin the 1970-
71-72calf-crops are presentedin table 10. Theheifersweremaintained
in the feedlot fromweaning(Novemberin 1970,Octoberin 1971and1972)
throughtheAI breedingperiod(early July). Thepostweaningrationwas
50%cornsilage-and50%grasssilage fed adlibitum, or a .grasssilage
andconcentratemixtureto provideanequivalentenergyintake.
Dateof puberty,definedas dateof thefirst observedstandingestrus,
wasdeterminedbycheckinganimalsfor estrustwicedaily. Weightswere
takenevery28daysfromweaningto the breedingperiodandagainat the
terminationof the breedingperiod. Heiferswereinseminatedonlyafter
theywereobservedin standingestrus. Followinga 45- or 46-dayAI breed-
ing period, the heiferswereplacedonpasturefor a 21-24-daynatural
service (cleanup)breedlngperiod. Estruswasdeterminedfromweaningto
anaverageof approximately15monthsof age(endof AI) for the 1970ca1f-
cropandto anaverageof approximately16monthsof age(endof AI plus
cleanup)for the 1971-72calf-crops.
CalvingandRebreedingof 2- and3-Year-01ds.Dataoncalvingand
rebreedingas 2-year-01dsare completeonthe heifers bornin Cycle1,
PhaseII in 1970and1971. Dataoncalvingdifficulty andrebreedingas
3-year-01dsare completeon the heifers bornin Cycle1, PhaseI in 1970.
Calvingdifficulty datafor the 2-year-01dsare presentedin table 11and
otherreproductiondataare presentedin table 12. Yearlingheiferswere
bredbyAI to calveas 2-year-01dsto Hereford,Angus,Brahman,Devonand
Holsteinbulls andto HerefordandAngusbulls duringthecleanupperiod
in 1971. Theheifers bornin 1972(Cycle1, PhaseI) werealso bredas
yearlingsto thesesamebreedsof sires. Thus,thedatapresentedin
tables11and12are for only twoof threeyearsthatwill beobtained
andhavenot beensubjectedto a completestatistical analyses.
Becausethe numberof calvesin eachbreedof sire groupweredispro-
portionateamongthe cowbreedgroupsand,becausetherewasa smallnumber
of.calvesin someof the breed-of-sirebybreed-of-cowsubgroups,weaning
weightsof the calvesfor boththe 2- and3-year-01dsarenot presented.
After datafor the threecalf-cropsare obtained,thesedatawill beanalyzed
andthe results published.
After calvingas 2-year-01ds,the cowsbornin 1970(Cycle1, PhaseII)
werebredbyAI to Hereford,Angus,Ge1bvieh,MaineAnjouandChianinabulls
andduringthe cleanupperiodto HerefordandAngusbulls. Calvingdifficulty
datafor this first groupof 3-year-01dsare presentedin table 13andother
reproductiondataare presentedin table 14.
- -
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CYCLE2, PHASEI
'. Cows. ThefoundationHerefordandAnguscowsusedin Cycle1, PhaseI
werecontinuedin Cycle2, PhaseI of the program. Thesecowscalved in
1973at 4, 5, 6, 7 and8 years of age. As previously indicated, mature
BrownSwissandRedPoll cowswereaddedto theseherdsfor the 1972breed-
ing season.
Sires. Therewere14 Hereford, 16Angus,16 RedPoll, 6 BrownSwiss,
4 Ge1bvieh,10MaineAnjouand10Chianinabulls usedduringthe 1972
breedingseason. The HerefordandAngussires hadalso beenusedin
Cycle 1, PhaseI of the programandthe other bulls weresampledfrom
commercialorganizations. The BrownSwiss sires includedthe four available
importedbulls and twodomesticbulls.
Calving Difficulty. ~Forconvenienceof comparison,the data are
presentedseparately for 'the sevensire breedswith HerefordandAngusdams
(table 15) andfor the Hereford, Angus,RedPoll andBrownSwisssires
with the samefour dambreeds(table 16). Calvingdifficulty datawere
available on 847ca1vings. Thesamesystemfor scoring calving difficulty
wasusedin this cycle as wasusedin Cycle 1, PhaseI, exceptin Cycle 2
all abnormalandposterior presentationsweregroupedtogetherandgiven
a score of 6, while in Cycle 1, PhaseI the occasionalpositioning of a
calf wasmadebefore the calving difficulty scorewasassignedandthe
difficulty score wasthen basedon the amountof difficulty encountered.
PreweaningGrowth. Thesedata weregroupedfor breedgroupcomparisons
in the samemanneras the calving difficulty data. Preweaningrowthdata
wereavailableon 772 calves. Thesedatawereanalyzedby least-squares
proceduresusinga modelthat includedcalf sex, breedof sire, breedof
damandbreed-of-sireby breed-of-daminteractionwith calf birth date
as a covariate. Thedatawereadjustedto a steerbasiswith theadjust-
mentcalculatedfromthe data. Adjustmentfactors for heifer calveswere
+2.2lb. for birth weight,+0.041lb. for averagedaily gainand+10.5lb.
for 200-dayweight. Calveswerecreepfed wholeoatsfrommid-Augustuntil
weaning.Creepfeedconsumptionwas461b./ca1f.
--- -- - - - - - - --- --
TABLE1. u.s. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDIFFICULTYIN 2-YEAR-OLDCOWS
CYCLE1, PHASEI - 1970-71CALF-CROPS
Typeof Parturition, % Deadat
or Shortly
Breed Breed No. NoCalving Ca1f- Posterior After Birth,
of Sire of Dam Calves Difficult a Pull er C-Section Presentation %
Hereford Hereford 67 43.3 52.2 4.5 0:0 7.5
Angus Angus b 83 62.7 36.1 1.2 0.0 8.4
Average 150 53.0 44.2 2.9 0.0 8.0
Angus Hereford 77 54.5 41.6 .... 1.3 2.6 7.8
Hereford Angus 86 61.6 37.2 1.2 0..0 3.5
Averageb 163 58.1 39.4 1.3 1.3 5.7
Jersey Hereford 61 80.3 19.7 0.0 0.0 1.6
Angus 76 85.5 13.2 1.3 0.0 5.3
Averageb 137 82.9 16.5 0.7 0.0 3.5
SouthDevon Hereford 28 53.6 42.9 3.6 0.0 7.1
Angus 45 35.6 62.2 2.2 0.0 13.3
Averageb 73 44.6 52.6 2.9 0.0 10.2
Limousin Hereford 63 17.5 74.6 6.3 1.6 11.1
Angus 58 32.8 65.5 1.7 0.0 . 6.9
Averageb 121 25.2 70.1 4.0 0.8 9.0
Simmenta1 Hereford 27 11.1 63.0 25.9 0.0 14.8
Angus 37 40.5 51.4 5.4 2.7 10.8
Averageb 64 25.8 57.2 15.7 1.4 12.8
Charo1ais Hereford 37 21.6 54.1 21.6 2.7 16.2
Angus 34 23.5 67.6 8.8 0.0 1.1.8
Averageb 71 22.6 60.9 15.2 1.4 14.0
Average Herefgrdb 360
43.6 48.6 6.7 1.1 8.6
All Sire Angus 419 54.4 43.0 2.4 0.2 7.6
Breeds Averageb 779 49.0 45.8 4.6 0.7 8.1
:No assistance or minor hand assistance.
Unweightedmeans.
TABLE2. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDIFFICULTYIN 3-4-5-6-7-YEAR-OLDCOWS
CYCLE1, PHASEI - 1970-71-72CALFCROPS
Typeof Parturition, % Deadat
or Shortly
Breed Breed No. NoCalving Calf- Posterior After Birth,
of Sire of Dam Calves Difficult a Pull er C-Section Presentation %
Hereford Hereford 100 95.0 3.1 0.0 4.0 4.0
Angus Angus 94 94.7 4.3 1.1 .0.0 2.1
Averageb 194 94.9 3.7 0.6 2.0 3.1
Angus Hereford 112 91.1 1.8 0.0 7.1 0.9
Hereford Angus 150 95.3 2.7" 0.0 2.0 0.0
Averageb 262 93.2 2.3 ' 0.0 4.6 0.5
Jersey Hereford 67 98.5 1.5 0.0 0.0 3.0
Angus 108 99.1 0.0 0.0 0.9 1.9
Averageb 175 98.8 0.8 0.0 0.5 2.5
SouthDevon Hereford 92 77.2 16.3 1.1 5.4 4.3
Angus 76 88.2 7.9 0.0 3.9 3.9
Averageb 168 82.7 12.1 0.6 4.7 4.1.
Limousin Hereford 140 85.0 11.4 0.0 3.6 5.7
Angus 127 89.8 6.3 0.0 3.9 2.4
Averageb 267 87.4 8.9 0.0 3.8
. 4.1
Simrnental Hereford 178 80.9 15.2 0.6 3.4 7.9
Angus 186 84.4 12.4 0.0 3.2 3.8
Averageb 364 82.7 13.8 0.3 3.3 5.9
Charolais Hereford 164 70.7 24.4 0.0 4.9 11.0
Angus 190 81.1 13.7 0.0 5.3 6.3
Averageb 354 75.9 19.1 0.0 5.1 8.7
Average Heref%rdb 853 83.6 12.0 0.2 4.2 6.0All Sire Angus 931 89.3 7.6 0.1 3.0 3.1
Breeds Averaeb 1784 86.5 9.8 0.2 3.6 4.6
No assistance or minorhandassistance.
Unweightedmeans.
TABLE3. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
LEASTSQUARESMEANSOF PREWEANINGTRAITS - 1970-71-72CALF-CROPS
CYCLE1, PHASEI
Irreed Breed No. Birth Birth b PreweamCg djusted 2006' 200-Dayof Sire of Dam Calvesa Date Wt., 1b. ADG,1b. Da Wt., 1b. Wt. RatioC
Hereford Hereford 132 Apri1 1 83.5 1.83 450 94.7
Angus Angus 157 March27 76.0 1.96 469 98.7
Average 289 March29 79.8 1.90 459 96.6
Angus Hereford 179 March31 82.0 1.91 464 . 97.7
Hereford Angus 203 March28 81.1 2.03 487 102.5
Average 382 March30 81.6 1.97 475 100.0
Jersey Hereford 116 March 31 74.8 " 1.87 449 94.5
Angus 167 March24 71.1 1.92 455 95.8
Average 283 March28 73.0 1.90 452 95.2
SouthDevon Hereford 107 Apri1 2 88.1 1.89 467 98.3
Angus 108 March31 83.3 2.03 490 103.2
Average 215 April 1 85.7 1.96 478 100.6
Limousin Hereford 179 April 11 88.4 1.93 473 99.6
-Angus 174 April 7 84.7 2.06 498 104.8
Average 353 Apri1 9 86.5 1.99 485 102.1
Simmental Hereford 182 April 6 93.5 1.99 492 103.6
Angus 202 Apri1 1 88.6 2.10 510 . 107.4
Average 384 Apri1 3 91.1 2.05 501 105.5
Charolais Hereford 163 Apri1 4 93.9 2.00 493 103.8
Angus 195 March31 90.0 2.13 516 108.6
Average 358 Apri1 2 91.9 2.06 505 106.3
Average Hereford 1058 April 3 86.3 1.92 470 98.9
All Sire Angus 1206 March31 82.1 2.03 489 102.9
Breeds Averaqe 2264 April 1 84.2 1.98 479 100.8
aInc1udesall steerandheifer calvesthat were weaned.
bAdjusted for birth dateandto a steeranda matureageof dambasis.
CRatio computedrelative to averageof 475lb. for Angus-HerefordandHereford-Anguscrossbredcontrols.
TABLE4. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
POSTWEANINGSTEERFEEDLOTRATIONS
CYCLE1, PHASEI - 1970-71-72CALF-CROPS
Calf-Crop,
Year Period
1970 Nov. 17 - Nov. 24
Nov. 25 - Jan. 10
Jan. 11- Slau.
Corn
Si1aQe,%
89.0
77.5
60.0
Ingredients
Concen-b Supp1e-trate, % ment, %c
7.5 3.5
17.5
35.0
5.0
5.0
Ration Analyses, 90%D.M. Basisa
C.P., %
10.6
11.6
, 10.8
~
D.P., %
Mca1.
M.E.l1b.
1.06
1.12
1.17
TDN,%
8.1
8.9
8.6
'64.8
68.0
71.6
1972 Oct. 25 - Nov. 21
Nov. 22 - Jan. 11
Jan. 12 - Mar. 8
85.0
80.0
75.0
8.0
13.0
18.0
7.0
7.0
7.0
12.9
12.8
12.8
9.5
9.5
9.5
65.2
66.7
68.0
1.07
1.09
1.12
Mar. 8 - Slau. 60.0 33.0 7.0 12.6 9.5 71.2 1.17
a Estimatedcompositionbasedon N.R.C. values for the 1970calf-crop andproximateanalysis for the 1971and
1972calf-crops.
b Theconcentrateincludedvarying'amountsof groundshelled corn, groundsorghumgrain, andgroundwheat.
C Supplementcontained38%crudeprotein. Ureawasusedin the $upp1ementfor the 1972calf-crop.
1971 Oct. 25 - Nov. 22 85.0 7.5 7.5 13.4 9.8 64.9 1.06
Nov.23- Dec. 21 75.0 18.5 6.5 12.6 9.1 68.2 1.12
Dec.22- Feb. 15 60.0 32.0 8.0 13.1 9.5 70.0 1.15
Feb".15 - Slau. 60.0 33.0 7.0 12.6 9.1 71.0 1.16
TABLE5. U.S. MEATANIMALRESEARCHCENTERGE~MPLASMEVALUATIONPROGRAM
LEASTSQUARESMEANSFORPOSTWEANINGAVERAGEDAILYGAINS,ADJUSTEDFINALWEIGHTSANDFEEDEFFICIENCY
CYCLE1, PHASEI - 1970-71-72CALF-CROPS
Postweaning c FeedEff1c1ency
No. Steersa AveraqeDaily Gainb AdjustedFinal Weiqht (TDNandMcal ME)d- ---------------
Breed
of Sire
Breed
of Dam 212 247 279Total 212 247 279Avo. 212 247 279Avo. Ratioe 212 279
Hereford
Angus
Average
Hereford
Angus
Average
Hereford
Angus
Average
SouthDevon Hereford
Angus
Average
Hereford
Angus
Angus
Hereford
Jersey
Limousin Hereford
Angus
Average'
Hereford
Angus
Average
Hereford
Angus
Average
Simmental
Charolais
Average
All Si re
Breeds
23
28
51
31
39
70
17 18
27 27
44 45
14 16
16 17
30 33
28 28
30 30
59 58
27 29
30 32
57 61
25 27
32 34
57 61
24
28
52
34
37
71
22 69 2.42 2.30 2.28 2.33
29 85 2.35 2.26 2.15 2.25
51 154 2.38 2.28 2.21 2.29
32 97 2.42 2.42 2.35 2.39
38 114 2.35 2.30 2.24 2.29
70 211 2.38 2.36 2.29 2.34
18 53 2.41 2.14 2.17 2.24
27 81 2.21 2.13 2.05 2.13
45 134 2.31 2.13 2.11 2.18
247
955 1005 10901017
952 1030 10571013
954 1018 10741015
961 1060 1125 1049
960 1048 10961035
961 1054 11101042
938 975 1068 994
929 979 1030 979
934 977 1049 986
97.6
97.2
97.4 6.17 6.74 6.97 6.63
(10.12)(11.05) (11.43) (10.87)
100.7 .
99.3
100.0 6.34 6.81 7.09 6.75
(10.40)(11.17)(11.63)(11.07)
95.4
93.9
94.6 6.64 7.21 7.37 7.07
(10.89)(11.83)(12.09)(11.59)
14 44 2.51 2.49 2.40 2.47 977 10681128 1057 101.4
17 50 2.55 2.50 2.29 2.45 101310911129 1078 103.5
31 94 2.53 2.49 2.34 2.46 995 1080 11281068 102.5 6.30 6.83 7.06 6.73
(10.33)(11.20)(11.58)(11.04)
29 86 2.36 2.41 2.28 2.35
29 89 2.29 2.35 2.25 2.30
58 175 2.32 2.38 2.27 2.32
992 1070 10931052 101.0
987 10821121 1063 102.0
990 107611071058 101.5 6.19 6.56 6.93 6.56
(10.15)(10.76)(11.37)(10.16)
26 82 2.70 2.63 2.62 2.65 10471135 12131132 108.6
33 95 2.43 2.45 2.48 2.46 10231111 12011112 106.7
59 177 2.57 2.54 2.55 2.55 10351123 12071122 107.7 6.23 6.69 6.91 6.61
(10.22)(10.97)(11.33)(10.84)
26 78 2.81 2.61 2.60 2.67 10741128 11891131 108.5
34 100 2.57 2.47 2.47 2.50 1066 111312061128 108.2
60 178 2.69 2.54 2.53 2.59 1070 11211197 1129 108.3 6.31 6.74 6.80 6.62
(10.35)(11.05)(11.15)(10.86)
Hereford 166 176 167 509 2.52 2.43 2.38 2.44
Angus 202 205 207 614 2.39 2.35 2.28 2.34
Average 368 381 374 1123 2.46 2.39 2.33 2.39
992 1063 11291061 101.8
990 1065 11201058 101.5
991 1064 11251060 101.7 6.31 6.71
10.35 11.00)
a Numberof steers slaughtered for the 3 years after an average of 212, 247 and 279 days on feed.
b ADG = (actual final wt. - actual weaningwt.) ~ days on feed, adjusted for year and to a mature age of dambasis.
~ Adj. Final Wt.=200-daywt. + (postwn.A.D.G.x days on feed postwn.), adj. for year and to a mature age of dambasis.MetabolizableEnergy(M.E.) values are shownin parentheses. TDN Efficiency = lb. TDNconsumedper lb. gain.
Mca1M.E. = lb. TDNx 1.64.
e Ratio computedrelative to the average of 1042lb. for Angus-Hereford and Hereford-Angus crossbred controls.

TABLE7. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
LEASTSQUARESMEANSFORU.S.D.A. YIELDGRADE,RIBEYEAREA,FATTHICKNESSANDPERCENTKIDNEY,PELVICANDHEARTFATa
CYCLE1, PHASEI - 1970-71-72CALF-CROPS
U.S.D.A. Yield Grade RibeyeArea, sq. in. Fat Thickness, in.
Breed Breed
of Sire of Dam 212 247 279 Av . 212 247 279 Av . 212 247 279 Av .' 212 247 279 Av .
Hereford Hereford 3.0 3.1 3.5 3.2 10.7 11.5 11.4 11.2 .44 .58 .60 .53 2.4 2.5 2.6 2.5
Angus Angus 3.4 3.6 3.7 3.6 10.9 11.6 11.6 11.4 .60 .69 .77 .68 3.3 3.4 3.0 3.2
Average 3.2 3.4 3.6 3.4 10.8 11.5 11.5 11.3 .52 .63 .68 .61 2.8 2.9 2.8 2.9
Angus Hereford 3.1 3.5 3.7 3.5 11.2 11.6 12.0 11.6 , .53 .67 .74 .65 3.0 3.1 2.8 2.9
Hereford Angus 3.2 3.7 3.9 3.6 11.2 11.3 11.9 11.5
. .57 .70 .80 .69 2.8 2.9 3.0 2.9
Average 3.2 3.6 3.8 3.5 11.2 11.4 12.0 11.5 .56 .68 .77 .67 2.9 3.0 2.9 2.9
Jersey Hereford 3.1 3.3 3.7 3.4 10.9 10.9 11.4 11.0 .30 .40 .54 .41 4.7 4.7 4.9 4.8
Angus 3.4 3.5 3.8 3.5 11.0 11.1 11.3 11.1 .51 .50 .59 .53 4.6 4.8 5.0 4.8
Average 3.2 3.4 3.7 3.5 10.9 11.0 11.3 11.1 .41 .45 .56 .47 4.6 4.8 4.9 4.8
SouthDevon Hereford 2.9 3.2 3.7 3..3 11.7 11.8 11.7 11.7 .41 .50 .55 .j48 3.6 3.4 3.5 3.5
Angus. 2..9 3.3 3.5 3.2 12.1 12.4 12.4 12.3 .45 .54 .64 .54 3.3 3.7 3.8 3.6
Average 2.9 3.3 3.6 3.3 11.9 12.1 12.0 12.0 .43 .51 .59 .51 3.5 3.5 3.6 3.5
Limousin Hereford 2.2 2.4 2.8 2.4 12.5 13.3 12.7 12.8 .34 .41 .48 .41 2.5 3.0 2.9 2.8
Angus 2.2 2.8 2.8 2.6 12.8 12.9 13.4 13.0 .37 .45 .51 .44 2.9 3..3 3.2 3.1
Average 2.2 2.6 2.8 2.5 12.6 13.1 13.0 12.9 .35 .43 .50 .42 2.7 3.1 3.1 3.0
Simmental Hereford 2.3 2.6 2.8 2.6 12.3 12.5 12.8 12.5 .32 .38 .44 .38 2.8 2.8 2.8 2.8
Angus 2.6 2.9 3.2 2.9 12.3 12.6 12.7 12.5 .40 .44 .53 .46 3.2 3.4 3.4 3.3
Average 2.5 2.7 3.0 2.7 12.3 12.6 12.7 12.5 .36 .41 .48 .42 3.0 3.1 3.1 3.1
Charolais Hereford 2.4 2.4 2.7 2.5 12.5 13.0 13.1 12.9 .33 .35 .42 .36 2.8 2.7 2.8 2.8
Angus 2.4 2.8 2.9 2.7 12.8 13.0 13.9 13.2 .36 .45 .52 .44 2.8 3.3 3.4 3.2
Average 2.4 2.6 2.8 2.6 12.7 13.0 13.5 13.1 .34 .40 .47 .40 2.8 3.0 3.1 3.0
Average Hereford 2.7 3.0 3.3 3.0 11.7 12.1 12.2 12.0 .38 .47 .54 .46 3.1 3.2 3.2 3.2
All Sire Angus 2.9 3.2 3.4 3.2 11.9 12.1 12.4 12.1 .47 .54 .62 .54 3.3 3.5 3.6 3.5
Breeds Averaae 2.8 3.1 3.3 3.1 11.8 12.1 12.3 12.1 .42 .50 .58 .50 3.2 3.3 3.4 3.3
a Data for all traits areadjustedfor yearandto a matureageof dambasis.
-TABLE8. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
LEASTSQUARESMEANSFORACTUALPERCENTCUTABILITY,PERCENTRETAILPRODUCT,PERCENTFATTRIMANDPERCENTBONEa
CYCLE.1, PHASEI - 1970-71-72CALF-CROP
Actual Cutability, %b Retail Product, %c Fat Trim, % Bone,%
Breed Breed
of Sire of Dam 212 247 279 Av . 212 247 279 Av . 212 247 279 Av . 21 247 279 Av .
Hereford Hereford 54.9 54.0 52.6 58.8 68.3 66.8 64.9 66.7 18.4 20.7 23.1 20.8 13.3 12.5 11.9 12.6
Angus Angus 53.6 51.4 51.4 52.1 67.5 64.9 64.0 65.5 20.3 23.8 24.9 23.0 12.2 11.3 11.1 11.6
Average 54.2 52.7 52.0 53.0 67.9 65.8 64.5 66.1 19.4 22.2 24.0 21.9 12.8 11.9 11.5 12.1
Angus Hereford 53.2 52.4 51.8 52.4 66.9 65.4 64.2 65.5 20.5 22.7 24.2 22.5 12.6 11.9 11.6 12.1
Hereford Angus 53.2 51.4 51.1 51.9 66.7 64.2 63.4 64.8 20.9 24.1 25.6 23.5 12.4 11.6 11.0 11.7
Average 53.2 51.9 51.4 52.2 66.8 64.8 63.8 65.1 20.7 23.4 24.9 23.0 12.5 11.8 11.3 11.9
Jersey Hereford 53.6 52.2 51.7 52.5 67.1 65.1 64.0 65.4 l,9.6 22.2 23.8 21.9 13.2 12.7 12.2 12.7
Angus 52.1 51.4 51.0 51.5 65.9 64.6 63.6 64.7 22.0 23.5 24.7 23.4 12.1 11.9 11.7 11.9
Average 52.8 51.8 51.4 52.0 66.5 64.8 63.8 65.1 20.8 22.9 24.2 22.6 12.7 12.3 12.0 12.3
South DevonHereford 53.9 53.2 52.1 53.1 67.3 66.6 64.3 66.0 19.6 20.9 23.8 21.5 13.1 12.5 11.9 12.5
Angus 54.2 52.8 52.1 53.1 68.0 66.3 64.9 66.4 19.5 21.9 23.5 21.6 12.5 11.9 11.6 12.0
Average 54.0 53.0 52.1 53.1 67.6 66.4 64.6 66.2 19.6 21.4 23.6 21.5 12.8 12.2 11.8 12.3
Limousin Hereford 58.6 56.3 55.7 56.9 71.8 69.7 68.3 70.0 14.6 17.7 19.3 17.2 13.6 12.6 12.4 12.9
Angus 57.9 56.0 55.5 56.5 71.5 69.4 68.2 69.7 15.3 18.5 19.8 17.9 13.1 12.1 11.9 12.4
Average . 58.2 56.2 55.6 56.7 71.6 69.6 68.3 69.8 15.0 18.1 19.5 17.5 13.4 12.3 12.2 12.6
Simmenta1 Hereford 56.7 55.5 55.2 55.8 70.2 68.6 67.9 68.9 15.4 17.8 18.8 17.4 14.3 13.6 13.3 13.7
Angus 55.4 54.8 54.1 54.8 68.9 68.0 66.9 67.9 17.6 19.1 20.5 19.1 13.4 1"2.8 12.6 12.9
Average 56.1 55.2 54.7 55.3 69.6 68.3 67.4 68.4 16.5 18.5 19.7 18.2 13.9 13.2 12.9 13.3
Charo1ais Hereford 57.1 56.7 56.3 56.7 70.8 69.9 68.9 69.9 15.7 16.9 18.1 16.9 13.5 13.2 13.0 13.2
Angus 56.4 55.3 54.7 55.5 70.0 68.7 67.5 68.7 16.6 18.9 20.5 18.7 13.3 12.4 12.1 12.6
Average 56.8 56.0 55.5 56.1 70.4 69.3 68.2 69.3 16.2 17.9 19.3 17.8 13.4 12.8 12.5 12.9
Average Hereford 55.4 54.3 53.6 54.5 68.9 67.4 66.1 67.5 17.7 19.9 21.6 19.7 13.4 12.7 12.3 12.8
All Sire Angus 54.7 53.3 52.8 53.6 68.4 66.6 65.5 66.8 18.9 21.4 22.8 21.0 12.7 12.0 11.7 12.2
Breeds Avera e 55.1 53.8 53.2 54.0 68.6 67.0 65.8 67.1 18.3 20.6 22.2 20.4 13.1 12.4 12.0 12.5
a Data for all traits are adjusted for year andto a matureageof dambasis.
b Actual Cutabi1ity, % =Actual yield of boneless, closely trimmedbeef from the round, loin, rib and chuck.
c Retail Product, % = Actual yield of boneless,closely trimmedbeef fromthe carcass.
TABLE9. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
LEASTSQUARESMEANSFORWARNER-BRATZLERSHEARANDTASTEPANELEVALUATIONOFCOOKEDSTEAKSa
CYCLE1, PHASEI - 1970-71-72CALF-CROPS
Warner-Bratzer Taste ane Taste aee
Shear, lb. Tenderness Flavor
Breed Breed
of Sire of Dam 212 247 279 Av . 212 247 279 Av . 212 247 279 Av . 212 247 279 Av 212 247 279 Av
Hereford Hereford 7.0 6.6 7.2 6.9 7.6 7.3 7.4 7.4 7.5 7.4 7.4 7.4 7.1 6.8 7.0 7.0 7.3 7.2 7.3 7.3
Angus Angus 7.1 7.0 7.0 7.0 7.5 7.2 7.4 7.4 7.7 7.4 7.5 7.5 7.1 7.1 7.1 7.1 7.4 7.2 7.3 7.3
Average 7.0 6.8 7.1 7.0 7.5 7.3 7.4 7.4 7.6 7.4 7.4 7.5 7.1 7.0 7.0 7.0 7.4 7.2 7.3 7.3
Angus Hereford 6.8 7.1 6.7 6.8 7.6 7.8 7.4 7.6 7.5 7.5 7.4 7.5 7.2 7.2. 6.9 71 7.4 7.5 7.2 7.4
Hereford Angus 7.9 7.1 7.3 7.4 7.3 7.3 7.6 7.4 7.3 7.3 7.7 7.4 7.1 6.8 7.3 7.1 7.2 7.2 7.5 7.3
Average 7.3 7.1 7.0 7.1 7.5 7.5 7.5 7.5 7.4 7.4 7.5 7.5 7.2 7.0 7.1 7.1 7.3 7.3 7.3 7.3
Jersey Hereford7.0 6.7 6.7 6.8 7.4 7.7 7.8 7.6 7.7 7.6 7....67.6 7.3 7.0 7.5 7.3 7.5 7.5 7.5 7.5
Angus 6.6 6.1 6.6 6.5 7.6 7.8 7.4 7.6 7.6 7.5 7.0 7.6 7.4 7.3 7.4 7.4 7.4 7.5 7.4 7.4
Average 6.8 6.4 6.6 6.6 7.5 7.8 7.6 7.6 7.6 7.5 7.6 7.6 7.4 7.2 7.5 7.3 7.4 7.5 7.5 7.5
SouthDevonHereford6.8 6.8 6.8 6.8 7.6 7.4 7.4 7.5 7.5 7.6 7.2 7.4 7.0 7.1 7.2 7.1 7.4 7.4 7.2 7.3
Angus 6.5 6.5 6.2 6.4 7.8 7.7 7.7 7.7 7.5 7.4 7.6 7.5 7.5 7.2 7.2 7.3 7.4 7.4 7.5 7.4
Average6.7 6.6 6.5 6.6 7.7 7.5 7.5 7.6 7.5 7.5 7.4 7.5 7.2 7.1 7.2 7.2 7.4 7.4 7.4 7.4
Limousin Hereford 7.4 7.5 7.6 7.5 7.2 6.7 7.2 7.0 7.5 7.4 7.6 7.5 7.3 6.8 7.2 7.1 7.3 6.8 7.2 7.1
Angus 7.4 7.5 7.7 7.5 7.7 7.1 7.1 7.3 7.5 7.4 7.5 7.5 7.1 6.9 6.9 7.0 7.4 7.1 7.2 7.2
Average.7.4 7.5 7.6 7.5 7.4 6.9 7.1 7.2 7.5 7.4 7.5 7.5 7.2 6.9 7.0 7.0 7.3 6.9 7.2 7.2
Simmenta1 Hereford7.9 7.7 7.5 7.7 6.6 7.0 6.7 6.7 7.2 7.5 7.4 7.4 7.1 6.7 6.9 6.9 6.8 7.0 6.9 6.9
Angus 7.8 7.3 7.4 7.5 7.5 7.3 7.0 7.3 7.6 7.6 7.4 7.6 7.2 7.4 7.1 7.2 7:4 7.4 7.0 7.3
Average 7.8 7.5 7.5 7.6 7.0 7.1 6.8 7.0 7.4 7.6 7.4 7.5 7.1 7.1 7.0 7.1 7.1 7.2 7.0 7.1
Charolais Hereford 7.0 7.4 7.2 7.2 7.4 7.2 7.3 7.3 7.4 7.4 7.6 7.5 7.1 6.9 7.3 7.1 7.2 7.3 7.4 7.3
Angus 6.9 6.6 7.0 6.8 7.7 7.4 7.6 7.6 7.5 7.5 7.7 7.6 7.2 6.9 7.1 7.1 7.4 7.3 7.5 7.4
Average 6.9 7.0 7.1 7.0 7.5 7.3 7.5 7.4 7.5 7.5 7.7 7.5 7.1 6.9 7.2 7.1 7.3 7.S 7.4 7.3
Average Hereford7.1 7.1 7.1 7.1 7.3 7.3 7.3 7.3 7.5 7.5 7.5 7.5 7.2 6.9 7.1 7.1 7.3 7.2 7.2 7.2
All Sire Angus 7.2 6.9 7.0 7.0 7.6 7.4 7.4 7.5 7.5 7.4 7.6 7.5 7.2 7.1 7.1 7.1 7.4 7.3 7.4 7.-3
Breeds Averae 7.2 7.0 7.1 7.1 7.5 7.3 7.3 7.4 7.5 7.5 7.5 7.5 7.2 7.0 7.1 7.1 7.3 7.3 7.3 7.3
a Data for all carcass traits are adjusted for year and to a matureage of dambasis.
b A measureof the poundsof force required to shear one-half inch cores of steaks cookedat 3509F to 150°F internal tempera-
ture and cooled for 30 minutes at roomtemperature. Warner-Bratz1er shear was obtained on steaks from all 1123 steers.
c Taste panel scores are based on a 9-point hedonic scale, with higher scores indicating greater acceptability. Taste panel
traits were measuredon steaks from 4 steers per sire-dam breed group per slaughter date per year (72 per sire breed group
for the three years).
......... -
TABLE10. u.s. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
LEASTSQUARESMEANSFORPOSTWEANINGGROWTH,PUBERTYANDCONCEPTIONOFHEIFERS
CYCLE1. PHASEI - 1970-71-72CALF-CROPS
200-Day Adj. Adj.
Breed Breed No. Postwn. 400-Daya 550-Dayb Puberty Percent eof Sire of Dam Heifers ADG 1b. Wt.,1b. Wt., lb. Wt. lb. Pre nant
Hereford Hereford 65 0.99 591 677 78.1 420 618 80.5
Angus Angus 64 1.10 629 694 99.4 367 567 84.7
Average 129 1.04 610 686 88.8 394 593 82.6
Angus Hereford 68 1.18 627 712 94.4 383 . 580 86.8
Hereford Angus 65 1.14 652 730 97.6 370 595 87.9
Average 133 1.16 640 721 96.0 377 588 87.4
Jersey Hereford 61 1.02 584 664 100.0 335 499 92.6
Angus 56 0.96 578 656 ,. 99.3 321 474 83.7
Average 117 0.99 581 660 99.7 328 487 88.2
SouthDevon Hereford 63 1.22 653 743 91.2 379 615 85.4
Angus 57 1.21 669 738 98.1 350 589 82.3
Average 120 1.21 661 740 94.7 365 602 83.9
Limousin Hereford 83 1.13 625 712 73.2 421 664 71.8
Angus 78 1.12 656 728 98.7 377 623 91.1
Aver-age 161 1.12 641 720 86.0 399 644 81.5-.,
Simmenta1 Hereford 90 1.19 684 780 89.7 381 658 82.3
Angus 67 1.21 692 771 100.0 356 .616 86.7
Average 157 1.20 688 776 94.9 369 637 84.5
Ch.aro1ais Hereford 79 1.16 673 773 92.8 407 676 81.4
Angus 54 1.20 697 785 95.4 391 670 79.8
Average 133 1.18 685 779 94.1 399 673 80.6
Average Hereford 509 1.13 634 723 88.5 389 616 83.0
All Sire Angus 441 1.13 653 729 98.4 362 591 85.2
Breeds Avera e 950 1.13 644 726 93.5 376 603 84.1
Adjusted 400-day wt. = 2QO-daywt. + (200-day postweaningADGx 200 days), adjusted for year and birth date.
Adjusted 550-day wt. = 200-daywt. + (350-day postweaningADGx 350 days), adjusted for year and birth date.
c Estrus was determinedfrom weaningto an averageof approximately 15 monthsof age (end of AI) for the 1970 calf-crop
and to an average of approximately 16 monthsof age (end of AI plus cleanup) for the 1971-72calf-crops.
d Adjusted to. comparablevalues if puberty had been detected in 100%of the heifers in all breed groups.
e The breeding period was 45 to 46 days by AI and 21 to 24 days by natural service.
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TABLE11. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
BIRTHWEIGHTANDCALVINGDIFFICULTYOFTHE2-YEAR-OLDCOWSa
CYCLE1, PHASEII COWSBORNIN 1970-71
Cow Typeof Parturition, % Deadat
Calf or Shortly
"Breed Breed No. Birth No Calf Abnormal After Birth
of Sire of Dam Calves Wt.,1b. Difficult b Puller C-Section Presentation No.
Hereford Hereford 31 61.7 48.4 38.7 3.2 9.7 4
Angus Angus 36 62.6 67.6 18.9 0.0 13.5 0
AverageC 68 62.2 58.0 28.8 1.6 . 11.6 4
Angus Hereford 41 69.8 46.3 41.5 7.3 4.9 3
Hereford Angus 45 66.6 57.8 33.3 6.7 2.2 3
AverageC 86 68.2 52.1 37.4 7.0 3.6 6".
Jersey Hereford 49 64.9 81.6 14.3 0.0 4.1 2
Angus 30 61.6 73.3 20.0 0.0 6.7 2
AverageC 79 63.3 77.5 17.2 0.0 5.4 4
SouthDevon Hereford 31 73.7 38.7 48.4 6.5 6.5 0
Angus 35 72.7 42.9 48.6 5.7 2.9 5
AverageC 66 73.2 40.8 48.5 6.1 4.7 5
Limousin Hereford 30 66.6 63.3 30.0 0.0 6.7 2
Angus 48 71.1 54.2 39.6 2.1 4.2 4
AverageC 78 68.9 58.8 34.8 1.1 5.5 6
.
Simmenta1 Hereford 49 72.2 46.9 40.8 8.2 4.1 2
Angus C 41 74.0 43.9 39.0 9.8 7.3 3
Average 90 73.1 45.4 39.9 9.0 5.7 5
Charo1ais Hereford 41 73.7 52.4 33.3 7.1 7.1 1
Angus c 22 73.6 63.6 27.3 0.0 9.1 1
Average 64 73.7 58.0 30.3 3.6 8.1 2
Average Herefordc 272 68.9 53.9 35.3 4.6 6.2 14
All Sire AngusC C 257 68.9 57.6 32.4 3.5 6.6 18Breeds Averae 529 68.9 55.8 33.8 4.0 6.4 32
Calvesfrom these cowsweresired by Hereford,Angus,Devon,Holstein andBrahmanbulls (Appendixtable 3).
No assistanceor minorhandassistance.
C Unweightedmeans.
ITABLE12. u.s. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGANDREBREEDINGOF THE 2-YEAR-OLDCOWSa
CYCLE1, PHASEII COWSBORNIN 1970-71
Cow No. Avg. Postpartum CowWt.
Breed Breed Calving as Ca1vinq Bred b Interval, Percent- at 2 Yrs.of Sire of Dam 2-Year-Olds Date AI, % Da.vsc Preqnantb of Aqe. 1b.
Hereford Hereford 31 Apri 1 1 67.7 83 87.1 845
Angus Angus 36 March26 88.9 79 86.1 889
Averaged 67 March29 78.3 81 86.6 867
Angus Hereford 41 March 22 85.0 82 89:7 849
Hereford Angus 45 March25 90.9 90 86.4 908
Averaged 86 March24 88.0 86 88.1 879
Jersey Hereford 49 March22 91.5 78 97.9 799
Angus 30 March 21 100.0 78 90.0 774
Averaged 79 March 22 95.8 78 94.0 786
South Devon Hereford 31 Apri 1 3 71.0 77 74.2 906
Angus 35 March 25 85.7 83 85.7 925
Averaged 66 March 30 78.4 RO 80.0 916
Limousin Hereford 30 April 13 63.3 71 83.3 912
Anqus 48 March28 81.3 80 75.0 - 910
Averaged 78 Apri 1 5 72.3 76 79.2 911
Simmenta1 Hereford 49 March24 81.6 85 77.6 949
Angus 41 March 25 87.8 87 78.0 . 929
Averaqed 90 March25 84.7 86 77.8 939
1.1 Charolais Hereford 41 March 29 80.5 85 77.5 982
Angus 22 March 25 77.3 94 72.7 1022
Averaged 63 March 27 78.9 90 75.1 1002
Average Herefardd
272 March 30 77.2 80 83.9 892
All Sire Angus 257 March 25 87.4 84 82.0 908
Breeds Avera ed 529 March 28 82.3 82 83.0 900
a Includes only cows that calved s 2-year-01ds.
b The breeding period was 45 days by AI and 22 days by natural service. Percent pregnant = no. palpated as
pregnant + no. palpated.
Interval from calving to first estrus.
Unweightedmean.
TABLE13. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
BIRTHWEIGHTANDCALVINGDIFFICULTYOFTHE3-YEAR-OLDCOWSa
CYCLE1. PHASEII COWSBORNIN 1970
Cow
Breed Breed
of Sire of Dam
Calf
Birth
Wt., 1b.
70.4
70.8
70.6
80.5
81.9
81.2
70.5
71.8
71.2
84.9
84.9
84.9
82.3
82.0
82.2
87.9
81.5
84.7
No.
Calves
Hereford
Angus
Hereford
Angus
AverageC
He-reford
Angus
AverageC
Hereford
Angus
AverageC
Hereford
Angus
AverageC
Hereford
Angus
AverageC
22
19
41
19
21
40
26
13
39
13
15
28
26
19
45
21
17
38
Angus
Hereford
Jersey
SouthDevon
Limousin
Simmenta1 Hereford
Angus
AverageC
Charo1ais Hereford 31 85.7
Angus 12 88.7
AverageC 43 ~ 87.2
Average Herefordc 158 80.3
All Sire AngusC 116 80.2
Breeds AverageC 274 80.3
~ Calves from these cows were sired by Hereford, Angus,No assistance or minor handassistance.
c Unweightedmeans.
Typeof Parturition, % Deadat
or Shortly
No Calf Abnormal After Birth
Difficultyb Puller C-Section Presentation (No.
86.4
78.9
82.7
73.7
61.9
67.8
88.5
69.2
78.9
53.8
73.3
63.6
73.1
73.7
73.4
66.7
76.5
71.6
67.7
66.7
67.2
9.1
10.5
9.8
15.8
23.8
" 19.8.
4.5
0.0
2.-3
5.3
4.8
5.1
0.0
0.0
0.0
0.0
6.7
3.4
0.0
0.0
0.0
9.5
0.0
4.8
3.2
0.0
1.6
3.8
30.8
17.3
30.8
13.3
22.1
26.9
26.3
26.6
19.0
17.6
18.3
25.8
25.0
25.4
72.8 18.7 3.2
71.5 21.0 1.6
72.2 19.9 2.4
Gelbvieh,MaineAnjou andChianinabulls
0.0
10.5
5.3
5.3
9.5
7.4
7.7
0.0
3.9
15.4
6.7
11.1
0.0
0.0
0.0
4.8
5.9
5.4
1
1
2
1
2
3
2
o
2
o
1
1
1
o
1
o
1
1
3.2 1
8.3 1
5.8 2
5.2 6
5.8 6
5.5 12
(Appendix table 3).
TABLE14. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGANDREBREEDINGOF THE 3-YEAR-OLDCOWSa
CYCLE1, PHASEII COWSBORNIN 1970
Cow No. Avg. Postpartum CowWt.
Breed Breed Calving as Calving Intervg1,
Percent at 3 Yrs.
of Sire of Dam 3-Year-01ds Date Days PreqnantC of A lb.
Hereford Hereford 22 Apri 1 2 67 95.5 942
Angus Angus 19 Apri 1 10 58 84.2 910
Average 41 April 6 63 89.9 926
Angus Hereford 19 March 25 65 89.5 . 939
Hereford Angus 21 Apri 1 8 62 95.2 1021
Average 40 Apri 1 1 64 92.4 980
Jersey Hereford 26 March 26 68 100.0 847
Angus 13 March21
,, 76 84.6 792
Average 39 March 24 72 92.3 820
South Devon . Hereford 13 Apri 1 1 67 83.3 1034
Angus 15 Apri 1 13 50 86.7 1010
Average 28 April 7 59 85.0 1022
Limousin Hereford 26 April 11 63 95.7 1020
Angus 19 March27 63 100.0 1022
Average 45 Apri 1 4 63 97.9 1021
Simmenta1 Hereford 21 Apri 1 9 67 90.5 1041
Angus 17 March 31 63 94.1 .1034
Average 38 Apri 1 5 65 92.3 1038
Charo1ais Hereford 31 Apri 1 10 58 96.7 1086
Angus 12 Apri 1 2 76 90.9 1120
Average 43 April 6 67 93.8 1103
Average
d 158 Apri 1 3 65 93.0 987Herefrd
All Sire Angus 116 April 3 64 90.8 987
Breeds Avera ed 274 A ril 3 65 91.9 987
Includes only cows that calved as 3-year-01ds.
Interval from calving to first estrus.
c Breeding period was 64 days by natural service to BrownSwiss bulls. Percent pregnant =no. palpated
d as pregnant + no. palpated.Unweightedmeans.
_.
TABLE15. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDIFFICULTYIN 4-5-6-7-8-YEAR-OLDCOWS
CYCLE2, PHASEI - 1973CALF-CROP
Typeof Parturition, % Deadat
or Shortly
Breed Breed No. NoCalving Ca1f- Abnorna1 After Birth,
of Sire of Dam Calves Difficult a Puller C-Section Presentation %
Hereford Hereford 39 97.4 0.0 0.0 2.6 0.0
Angus Angus b 57 96.5 1.8 0.0 1.8 0.0
Average 96 97.0 0.9 0.0 2.2 0.0
Angus Hereford 45 93.3 0.0 0.0 6.7 0.0
Hereford Angus 52 90.4 1.9 '. 0.0 7.7 5.8
Averageb 97 91.9 1.0 0.0 7.2 2.9
RedPoll Hereford 43 93.0 4.7 0.0 2.3 0.0
Angus 50 100.0 0.0 0.0 0.0 2.0
Averageb 93 96.5 2.4 0.0 1.2 1.0
BrownSwiss Hereford 48 87.5 8.3 0.0 4.2 0.0
Angus 50 94.0 6.0 0.0 2.0 2.0
Averageb 98 90.8 7.2 0.0 3.1 1.0
Gelbvieh Hereford 50 90.0 8.0 0.0 2.0 8.0
Angus 59 86.4 11.9 0.0 1.7 . 1.7
Averageb 109 88.2 10.0 0.0 1.9 4.9
MaineAnjou Hereford 43 79.1 16.3 0.0 4.7 4.7
Angus 53 77.4 18.9 0.0 3.8 11.3
Averageb 96 78.3 17.6 0.0 4.3 8.0
Chianina Hereford 45 82.2 11.1 0.0 6.7 11.1
Angus 46 89.1 8.7 0.0 2.2 2.2
Averageb 91 85.7 9.9 0.0 4.5 6.7
Average Heref%rdb
313 88.9 6.9 0.0 4.2 3.4
All Sire Angus 367 90.5 7.0 0.0 2.7 3.6
Breeds Averaeb 680 89.7 7.0 0.0 3.5 3.5
a No assistanceor minorhandassistance.
b Unweightedmeans.
TABLE16. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
CALVINGDIFFICULTY IN 4-5-6-7-8-YEAR-OLDCOWS
CYCLE2, PHASEI - 1973CALF-CROP
Type of Parturition, % Deadat
or Shortly
Breed Breed No. a No Ca1vingb
Ca1f- Abnormal After Birth,
of Sire of Dam Calves Difficult Puller C-Section Presentation %
Hereford Hereford 39 97.4 0.0 0.0 2.6 0.0
Anqus 52 90.4 1.9 0.0 7:7 5.8
RedPo11 24 75.0 16.7 4.2 4.2 0.0
BrownSwiss 16 100.0 0.0 0.0 0.0 6.3
AverageC 131 90.7 4.7 1.1 3.6 3.0
Angus Hereford 45 93.3 0.0
"
0.0 6.7 0.0
Angus 57 96.5 1.8 0.0 1.8 0.0
RedPo11 25 96.0 4.0 0.0 0.0 0.0
BrownSwiss 19 100.0 0.0 0.0 0.0 0.0
AverageC 146 96.5 1.5 0.0 2.1 0.0
RedPo11 Hereford 43 93.0 4.7 0.0 2.3 0.0
Angus 50 100.0 0.0 0.0 0.0 2.0
RedPoll 24 95.8 0.0 4.2 0.0 4.2
BrownSwiss 12 100.0 0.0 0.0 0.0 0.0
AverageC 129 97.2 1.2 1.1 0.6 1.6
BrownSwiss Hereford 48 87.5 8.3 0.0 4.2 . 0.0
Angus 50 94.0 6.0 0.0 2.0 2.0
RedPoll 25 64.0 28.0 4.0 4.0 8.0
BrownSwiss 22 95.5 0.0 0.0 4.5 6.7
AverageC 145 85.3 10.6 1.0 3.7 4.2
Averaqe Herefrd C 175 92.8 3.3 0.0 4.0 0.0
All Sire Angus 209 95.2 2.4 0.0 2.9 2.5
Breeds Red Poll C 98 82.7 12.2 3.1 2.1 3.1
BrownSwissc 69 98.9 0.0 0.0 1.1 3.3
AveraeC 551 92.4 4.5 0.8 2.5 2.2
a Calves from Hereford and Angusdamsare also included in table 15.
b No assistance or minor handassistance.
C Unweightedmeans.
~ ~ ..,.....--.-
TABLE17. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
LEASTSQUARESMEANSOFPREWEANINGTRAITS- 1973CALF-CROP
CYCLE2, PHASEI
Breed Breed No. Birth Birth Preweaning dJusted 200- 200":Day
of Sire of Dam Ca1vesa Date \t., 1b.b b DayWt., 1b.b Wt. RatioCADG,1b.
Hereford Hereford 35 Apri1 2 84.2 1.61 406 94.9
Angus Angus 51 March27 75.1 1.79 433 101.2
Average 86 March30 79.7 1.70 420 98.1
Angus Hereford 44 Apri1 1 80.5 1.67 415. 97.0
Hereford Angus 48 March27 82.7 1.79 441 103.0
Average 92 March29 81.6 1.73 428 100.0
RedPo11 Hereford 41 Apri1 2 84.9 1.67 419 97.9
Angus 47 March29 79.1
"
1.81 441 103.0
Average 88 March31 82.0 1.74 430 100.5
BrownSwiss Hereford 48 Apri1 4 89.5 1.74 437 102.1
Angus 47 March29 87.4 1.90 467 109.1
Average 95 Apri1 1 88.5 1.82 452 105.6
Ge1bvieh Hereford 43 Apri1 5 89.9 1.78 446 104.2
Angus 52 March28 85.9 1.94 473 110.5
J;verage 95 Apri1 1 87.9 1.86 460 107.5
MaineAnjou Hereford 37 Apri1 2 95.0 1.71 438 102.3
Angus 43 March31 91.2 1.89 469 . 109.6
Average 80 Apri 1 1 93.1 1.80 454 106.1
Chianina Hereford 38 Apri 1 7 95.5 1.79 453 105.8
Angus 42 March 31 91.1 1.95 488 114.0
Average 80 Apri 1 4 93.3 1.87 471 110.0
Average Hereford 286 Apri 1 3 88.5 1.71 431 100.7
All Sire Angus 330 March 29 84.6 1.87 459 107.2
Breeds Averaae 616 Apri1 1 86.6 1.79 445 104.0
a Includes all steer and heifer calves that were weaned.
b Adjusted for birth date and to a steer and matureage-of-dam basis.
c Ratio computedrelative to averageof 428 lb. for Angus-Hereford and Hereford-Angus crossbred controls.
TABLE18. U.S. MEATANIMALRESEARCHCENTERGERMPLASMEVALUATIONPROGRAM
LEASTSQUARESMEANSOF PREWEANINGTRAITS - 1973CALF-CROP
CYCLE2, PHASEI
Breed . Breed No. Birth Birth b Preweanigg
dJusted 200 . 200Day
of Sire of Dam Ca1vesa Date . b Wt. Ratioc.:Wt., 1b. ADG, 1b. DayWt., 1b.
Hereford Hereford 35 Apri 1 2 84.2 1.61 406 86.8
Angus 48 March27 82.7 1.79 441 94.2
Red Po11 23 March28 89.3 1.82 453 96.8
BrownSwiss 15 Apri 1 1 103.0 2.26 555 118.6
Average 121 March30 89.8 1.87 464 99.1
Angus Hereford 44 Apri 1 1 80.5 1.67 415 88.7
Angus 51 March27 75.1 1.79 433 92.5
Red Po11 24 March24 84.0 1.94 471 100.6
BrownSwiss 18 March 30 90.2 2.24 538 115.0
Average 137 March28 82.5 1.91 464 99.1
Red Po11 Hereford 41 Apri 1 2 84.9 l.67 419 89.5
Angus 47 March 29 79.1 1.81 441 94.2
Red Po11 23 March29 88.3 1.81 451 96.4
BrownSwiss 11 March27 94.5 2.24 542 115.8
Average 122 March30 86.7 1.88 463 98.9
Brown Swiss Hereford 48 Apri 1 4 89.5 1.74 437 93.4
.Angus 47 March 29 87.4 1.90 467 99.8
Red Po11 23 Apri 1 1 95.6 2.01 497 106.2
BrownSwiss 19 Apri 1 13 99.5 2.14 527 112.6
Average 137 April 4 93.0 T.95 482
.
103.0
Average Hereford 168 Apri 1 2 84.8 1.68 419 89.5
All Sire Angus 193 March 28 81.1 1.82 446 95.3
Breeds Red Poll 93 March28 89.3 1.89 468 100.0
BrownSwiss 63 Apri 1 2 96.8 2.22 541 115.6
Averaae 517 March31 88.0 1.90 468 100.0
a Includes all steer and heifer calves that were weaned. Calves from Hereford and Angusdamsare also included in
tab1e 17.
b Adjusted for birth date and to a steer and matureage-of-dam basis.
c Ratio computedrelative to overall average of 468 lb.
APPENDIX
TABLE1. MATINGPLANS- CYCLE1, PHASEI GPE
1969,1970,1971BreedingSeasons
a Thecowswere1,2, 3 and4-year-01dsin 1969;1, 2, 3,4 and5-year-01ds
in 1970;and2, 3, 4, 5 and6-year-01dsin 1971.
TABLE2. MATINGPLANS- CYCLE 2, PHASE I GPE
1972and1973BreedingSeasons
~ Cowsusedfor GPECycle1, PhaseI, 1969,1970and1971breedingseasons.
Sampleof sameHerefordandAngussires usedin Cycle1, PhaseI, 1969,
1970and1971breedingseasons.
- - - - - - - -- -- - - ------- - - -----
Sire Breeds
Dam Here- South Limou- Sim- Charo-
Breedsa ford Angus Jersey Devon sin menta1 1ais
Hereford X X X X X X X
Angus X X X X X X X
..
.'
Sire Breeds
Dam a Here- An usb
Red Brown Ge1b- Maine Chia-
Breeds fordb Poll Swiss vieh Anjou nina
Hereford X X X X X X X
Angus X X X X X X X
RedPo11 X X X X
BrownSwiss X X X X
APPENDIX
TABLE 3. MATING PLANS - CYCLE 1, PHASEII
Sire Breeds
a Femalesof eachbreedgroupdistributed equally amongcells markedIIXIIfor eachcalf-crop.
b Eachgroupof heifers bredasyearlingsto produceonecalf-crop as 2-year-oldsbythesebreeds.
~ Eachgroupof cowsbredas 2-year-olds to produceonecalf-crop as 3-year-olds by these breeds.Eachgroupof cowsbredto produceat least twocalf-crops by this breed.
e Sampleof samesires usedin Cycle1, PhaseI, 1969-70-71breedingseasons.
First Calf-Cropb
3rd and4th
SecondCalf-Cropc Calf-Cropsd
Breed Here- Brah- Hol- Here- Gelb- Maine . Chia- Brown
Groupa forde Anquse man Devon stein forde Anquse vieh Anjou nina Swiss
H x H X X X
A x A X X ,, X
A x H X X X X X X X
H x A X X X X X X X
J x H X X X X X X X X X
J x A X X X X X X X X X
SDx H X X X X X X X X X
SDx A X X X X X X X X
L x H X X X X X X X X X
L x A X X X X X X X X X.
S x H X X X X X X X X X
S x A X X X X X X X X X
C x H X X X X X X X X X
C x A X X X X X X X X X
